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THERMAL PROCESSING APPARATUS FOR 
A BAND FILM 

BACKGROUND OF THE INVENTION 

The present invention relates to a thermal processing 
apparatus for a band ?lm, preferably used for embossing a 
carrier tape accommodating chip components. 

In general, a thermal processing of a band ?lm comprises 
a preheating of a portion of the band ?lm by a heating unit 
and a succeeding embossing of the heated portion into a 
predetermined pattern by an embossing unit. The same 
pattern is continuously formed on the surface of the band 
?lm by repetitively applying the heating and the embossing 
on the band ?lm advancing With a predetermined pitch. 

In such a thermal processing apparatus repeating the same 
sequential operations, a higher productivity is realiZed by 
reducing the time required for accomplishing one cycle of 
the thermal processing. To this end, it is desirable to locate 
the heating unit adjacent to the embossing unit. 
As the band ?lm advances With the same pitch and the 

same timing When the thermal processing is continuously 
performed, the temperature of the neXt processed surface of 
the band ?lm is stably increased to substantially the same 
value. 

HoWever, a problem arises When the thermal processing is 
interrupted or stopped because a portion of the band ?lm 
located immediately before the embossing unit is subjected 
to high temperature of the heating unit for a long time. This 
Will excessively increase the temperature of the ?rst pro 
cessed portion of the band ?lm in the resumed thermal 
processing. 

Furthermore, the heat radiated from the heating unit Will 
possibly deform or shrink a ?nished embossed portion of the 
band ?lm staying at the embossing unit located adjacent to 
the heating unit during a dormant period of the thermal 
processing apparatus. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a thermal 
processing apparatus for a band ?lm capable of stabiliZing 
the heating of a band ?lm and improving the quality of the 
embossing applied on a heated surface of the band ?lm. 

In order to accomplish the above and other related objects, 
one aspect of the present invention provides a thermal 
processing apparatus comprising a heating unit including a 
pair of heating bodies for heating a band ?lm conveyed 
along a predetermined ?lm feeding path de?ned by a ?lm 
guide, an embossing unit including a punch and a die for 
forming a predetermined raised pattern on a heated surface 
of the band ?lm, and a shifting mechanism for locating the 
heating unit and the embossing unit closely by a ?rst 
distance during a thermal processing of the band ?lm and for 
separating at least one of the heating unit and the band ?lm 
far aWay from the other by a second distance larger than the 
?rst distance When the thermal processing is interrupted or 
stopped. 

Preferably, the second distance betWeen the heating unit 
and the embossing unit separated by the shifting mechanism 
is equivalent to 0.8 to 2.0 times a Width of the band ?lm. 

Another aspect of the present invention provides a ther 
mal processing apparatus comprising a heating unit includ 
ing a pair of heating bodies each accommodating a heater, a 
?rst shifting mechanism for locating the heating bodies to a 
?rst position Where the heating bodies are positioned closely 
to both surfaces of a band ?lm conveyed along a predeter 
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2 
mined ?lm feeding path de?ned by a ?lm guide, an emboss 
ing unit including a punch and a die disposed adjacent to the 
heating bodies located at the ?rst position for forming a 
predetermined raised pattern on a heated surface of the band 
?lm, and a second shifting mechanism for locating the 
heating bodies to a second position Where the heating bodies 
are kept far aWay from the band ?lm. 

Preferably, the second shifting mechanism shifts the heat 
ing bodies to the second position When a thermal processing 
of the band ?lm is interrupted or stopped. The second 
shifting mechanism shifts the heating bodies in a direction 
different from the ?lm feeding path. A preferable shifting 
direction of the heating bodies by the second shifting 
mechanism is normal to the ?lm feeding path. Moreover, the 
second shifting mechanism may comprise a transfer frame 
mounting the heating bodies. The second shifting mecha 
nism may include an air cylinder shifting the transfer frame. 
An optimum result is obtained When the second shifting 
mechanism keeps the heating bodies far aWay from the band 
?lm by a distance equivalent to 0.8 to 2.0 times a Width of 
the band ?lm. The ?rst shifting mechanism may comprise a 
cam and a cam folloWer. 

Another aspect of the present invention provides a ther 
mal processing apparatus comprising a heating unit includ 
ing a pair of heating bodies positioned closely to both 
surfaces of a band ?lm conveyed along a predetermined ?lm 
feeding path de?ned by a ?lm guide, an embossing unit 
including a punch and a die for forming a predetermined 
raised pattern on a heated surface of the band ?lm, and a 
shifting mechanism for selectively locating the band ?lm to 
a ?rst position Where the band ?lm is positioned closely to 
the heating bodies and a second position Where the band ?lm 
is kept far aWay from the heating bodies. 

Preferably, the shifting mechanism moves the ?lm guide 
for shifting the band ?lm betWeen the ?rst position and the 
second position. The shifting mechanism moves the emboss 
ing unit together With the ?lm guide. The shifting mecha 
nism shifts the ?lm guide in a direction different from the 
?lm feeding path. Apreferable shifting direction of the ?lm 
guide by the shifting mechanism is normal to the ?lm 
feeding path. The shifting mechanism may comprise a 
transfer frame mounting the ?lm guide. The shifting mecha 
nism may include an air cylinder shifting the transfer frame. 
An optimum result is obtained When the shifting mechanism 
keeps the ?lm guide far aWay from the heating bodies by a 
distance equivalent to 0.8 to 2.0 times a Width of the band 
?lm. 

Another aspect of the present invention provides a ther 
mal processing apparatus comprising a heating unit includ 
ing a pair of heating bodies each accommodating a heater, a 
?rst shifting mechanism for locating the heating bodies to a 
?rst position Where the heating bodies are positioned closely 
to both surfaces of a band ?lm conveyed along a predeter 
mined ?lm feeding path de?ned by a ?lm guide, an emboss 
ing unit including a punch and a die disposed adjacent to the 
heating bodies located at the ?rst position for forming a 
predetermined raised pattern on a heated surface of the band 
?lm, and a second shifting mechanism for locating the 
heating bodies to a second position Where the heating bodies 
are kept far aWay from the embossing unit. 

Preferably, the second shifting mechanism shifts the heat 
ing bodies to the second position When a thermal processing 
of the band ?lm is interrupted or stopped. The second 
shifting mechanism shifts the heating bodies in a direction 
parallel to the ?lm feeding path. The second shifting mecha 
nism may comprise a transfer frame mounting the heating 
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bodies. The second shifting mechanism may include an air 
cylinder shifting the transfer frame. The ?rst shifting mecha 
nism may comprise a cam and a cam follower. 

Another aspect of the present invention provides a ther 
mal processing apparatus comprising a heating unit includ 
ing a pair of heating bodies for heating a band ?lm conveyed 
along a predetermined ?lm feeding path de?ned by a ?lm 
guide, an embossing unit including a punch and a die for 
forming a predetermined raised pattern on a heated surface 
of the band ?lm, and a shifting mechanism for selectively 
locating the heating bodies to a ?rst position Where the 
heating bodies are positioned closely to the band ?lm and a 
second position Where the heating bodies are kept far aWay 
from the band ?lm. 

Preferably, the shifting mechanism shifts the heating 
bodies in a direction different from the ?lm feeding path. A 
preferable shifting direction of the heating bodies by the 
shifting mechanism is normal to the ?lm feeding path. The 
shifting mechanism may comprise a pair of actuators shift 
ing the heating bodies independently. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages of 
the present invention Will become more apparent from the 
folloWing detailed description Which is to be read in con 
junction With the accompanying draWings, in Which: 

FIG. 1 is a perspective vieW shoWing a schematic arrange 
ment of a thermal processing apparatus for a band ?lm in 
accordance With a ?rst embodiment of the present invention; 

FIG. 2 is a partly cross-sectional side vieW shoWing a 
retracted condition of a heating unit in accordance With the 
?rst embodiment of the present invention, seen along a line 
B—B shoWn in FIG. 1; 

FIG. 3 is a partly cross-sectional front vieW illustrating a 
heating operation of the band ?lm thermal processing appa 
ratus in accordance With the present invention; 

FIG. 4 is a partly cross-sectional front vieW illustrating an 
embossing operation of the band ?lm thermal processing 
apparatus in accordance With the resent invention; 

FIG. 5 is a perspective vieW shoWing a schematic arrange 
ment of a modi?ed band ?lm thermal processing apparatus 
in accordance With a second embodiment of the present 
invention; 

FIG. 6 is a partly cross-sectional side vieW shoWing a 
protruded condition of an embossing unit in accordance With 
the second embodiment of the present invention, seen along 
a line D—D shoWn in FIG. 5; 

FIG. 7 is a perspective vieW shoWing a schematic arrange 
ment of another modi?ed band ?lm thermal processing 
apparatus in accordance With a third embodiment of the 
present invention; 

FIG. 8 is a partly cross-sectional front vieW shoWing a 
laterally shifted condition of the heating unit in accordance 
With the third embodiment of the present invention; 

FIG. 9 is a perspective vieW shoWing a schematic arrange 
ment of another modi?ed band ?lm thermal processing 
apparatus in accordance With a fourth embodiment of the 
present invention; and 

FIG. 10 is a partly cross-sectional front vieW shoWing a 
vertically shifted condition of the heating unit in accordance 
With the fourth embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Preferred embodiments of the present invention Will be 
explained in more detail With reference to FIGS. 1 through 
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4 
10. Identical parts are denoted by the same reference numer 
als throughout the draWings. 

First Embodiment 

A thermal processing apparatus shoWn in FIG. 1 com 
prises an upper heating body 1 and a loWer heating body 2 
that are made of a heat conductive metallic material. An 
upper heater 3 is accommodated in the upper heating body 
1. A thermocouple 7, detecting a temperature of the upper 
heating body 1, is provided closely to a loWer end of the 
upper heating body 1. Similarly, a loWer heater 4 and a 
thermocouple (not shoWn) are accommodated in the loWer 
heating body 2. 
The upper heating body 1 is ?Xed to an upper frame 11 via 

an upper heat-insulation plate 9 that has loW heat conduc 
tivity and high heat durability. Similarly, the loWer heating 
body 2 is ?Xed to a loWer frame 12 via a loWer heat 
insulation plate 10 that has loW heat conductivity and high 
heat durability. 
Apunch 5 is provided adjacent to the upper heating body 

1. A die 6 is provided adjacent to the loWer heating body 2. 
Aband ?lm 8 comes from a roll of a hooped ?lm assembly 

(not shoWn) and enters intermittently into the thermal pro 
cessing apparatus along a predetermined ?lm feeding path 
de?ned by a heat-resistive metallic ?lm guide 18. 

The upper and loWer heating bodies 1 and 2 oppose each 
other in an up-and-doWn direction With a predetermined 
intervening space across Which the band ?lm 8 is guided 
along the ?lm guide 18, When they are positioned at a 
predetermined heating position as shoWn in FIG. 4. The 
upper and loWer heating bodies 1 and 2 are symmetrically 
slidable in the up-and-doWn direction. Apair of heat transfer 
portions 1a and 2a are provided on the opposing faces of the 
upper and loWer heating bodies 1 and 2. 

The upper and loWer heaters 3 and 4 generate heat that is 
radiated from the heat transfer portions 1a and 2a of the 
heating bodies 1 and 2 to the upper and loWer surfaces of 
band ?lm 8, respectively. 

After the band ?lm 8 is heated by the upper and loWer 
heaters 3 and 4, a heated surface of the band ?lm 8 advances 
With a predetermined pitch into an intervening space 
betWeen the punch 5 and die 6 along the ?lm feeding path 
in response to actuation of an appropriate transfer mecha 
nism (not shoWn). As a result of every advance movement 
of the band ?lm 8, the heated surface of the band ?lm 8 
arrives at an embossing position Where the punch 5 and the 
die 6 engage each other in the up-and-doWn direction. The 
punch 5 has a protruding shape ?tting to a recess of the die 
6. The punch 5 and the die 6 are synchronously shiftable in 
the up-and-doWn direction so as to form a raised pattern 25 
on the heated surface of the band ?lm 8 When they are 
engaged. 
The heating bodies 1 and 2 cooperatively constitute a 

heating unit. The punch 5 and the die 6 cooperatively 
constitute an embossing unit. The heating unit and the 
embossing unit neighbor each other With a small gap “A” as 
shoWn in FIG. 4. 

The above-described sequential steps of heating the band 
?lm 8 and forming the raised pattern 25 on the heated 
surface of the band ?lm 8 are one cycle of the thermal 
processing. The thermal processing apparatus continuously 
repeats the above-described cycle of the thermal processing 
and alWays completes each thermal processing cycle When 
an operator manipulates to stop the apparatus. Hence, the 
heated surface of the band ?lm 8 is surely conveyed to the 
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embossing position and subjected to the embossing by the 
punch 5 and the die 6 before stopping the thermal process 
ing. 
An operation of the heating unit is in synchronism With an 

operation of the embossing unit, except for starting and ?nal 
cycles. During the starting cycle, the heating unit performs 
the above-described heating operation While the embossing 
unit does not start its operation. On the contrary, during the 
?nal thermal processing cycle, the heating unit stops its 
operation While the embossing unit performs the above 
described embossing operation. 

The ?lm guide 18 has upper and loWer rectangular 
openings 18a provided betWeen tWo guide grooves 18b 
extending along the opposing sides thereof. The upper and 
loWer rectangular openings 18a are enlarged at the portion 
corresponding to the upper and loWer heat transfer portions 
1a and 2a so as to alloW the heat transfer portions 1a and 2a 
to pass. The guide grooves 18b cooperatively support and 
guide both ends of the band ?lm 8 advancing along the ?lm 
feeding path. 
An upper cam folloWer 13 is rotatably supported at an 

upper end of the upper frame 11. The upper cam folloWer 13 
is brought into contact With an upper cam 15. In the same 
manner, a loWer cam folloWer 14 is rotatably supported at a 
loWer end of the loWer frame 12. The loWer cam folloWer 14 
is brought into contact With a loWer cam 16. The upper and 
loWer cams 15 and 16 are linked With an appropriate driving 
mechanism (not shoWn). The upper and loWer frames 11 and 
12 are ?xed to a pair of slide guides 17 slidable along a guide 
rail 23 extending in the up-and-doWn direction. 

Thus, the upper and loWer heating bodies 1 and 2, 
attached to the upper and loWer frames 11 and 12, cause 
symmetrical up-and-doWn shift movements according to 
predetermined timings and strokes de?ned by the cam 
pro?les formed on the corresponding cams 15 and 16, 
respectively. 

Astationary base frame 19 has a vertical surface on Which 
a pair of parallel guide rails 24 extending horiZontally in a 
back-and-forth direction. An air cylinder 22 is ?xed on the 
same surface of the base frame 19 and connected to the 
T-shaped transfer frame 20. The transfer frame 20 is 
mounted on a pair of slide guides 21 shiftable along the 
horiZontally extending parallel guide rails 24 in the back 
and-forth direction normal to the ?lm feeding path. The 
guide rail 23 is ?xed on a front face of the T-shaped transfer 
frame 20. Thus, the upper and loWer heating bodies 1 and 2 
are shiftable in the up-and-doWn direction by the ?rst 
shifting mechanism realiZed by the slide guides 17 and the 
guide rail 23 as Well as in the back-and-forth direction 
realiZed by a second shifting mechanism realiZed by the 
slide guides 21 and the guide rails 24. 
An operation of the above-described heating unit Will be 

explained in more detail hereinafter. 
The band ?lm 8 is conveyed into the space betWeen the 

upper and loWer heating bodies 1 and 2. A portion of the 
band ?lm 8 is placed at the rectangular opening 18a of the 
?lm guide 18. The upper and loWer heating bodies 1 and 2 
advance toWard the band ?lm 8 in response to the rotational 
movements of the cams 15 and 16, as shoWn in FIG. 3. 

In this case, the ?lm guide 18 restricts the up-and-doWn 
vibration of the band ?lm 8. Thus, a clearance betWeen the 
upper heat transfer portion 1a of the upper heating body 1 
and the upper surface of the band ?lm 8 is maintained in a 
range of 0.05 to 0.1 mm. In the same manner, a clearance 
betWeen the loWer contact portion 2a of the loWer heating 
body 2 and the loWer surface of the band ?lm 8 is maintained 
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6 
in a range of 0.05 to 0.1 mm. The upper and loWer heaters 
3 and 4 generate heat that is transmitted by radiation from 
the heat transfer portions 1a and 2a to the surfaces of the 
band ?lm 8. The temperature of the heated surface of the 
band ?lm 8 increases to the predetermined value. 

Then, the band ?lm 8 advances into the embossing unit 
With the predetermined pitch so that the heated surface of the 
band ?lm is located at the embossing position and subjected 
to the above-described embossing operation by the punch 5 
and the die 6. 

Upon interruption or completion of the thermal process 
ing of the band ?lm 8, the air cylinder 22 shifts the transfer 
frame 20 rearWard. The heating unit retracts far from the 
band ?lm 8 so as to keep a horiZontal distance “C” betWeen 
the ?lm guide 18 and each heating body 1 or 2 as shoWn in 
FIG. 2. The distance “C” is larger than the gap “A” and is 
preferably 0.8~2.0 times the Width of the band ?lm 8. No 
thermal damage or adverse in?uence is given to the band 
?lm 8. 
When the thermal processing of the band ?lm 8 resumes 

or restarts, the air cylinder 22 shifts the transfer frame 20 
forWard to place the heating unit on the ?lm feeding path. 
With the above-described back-and-forth shift movement 

of the heating bodies 1 and 2, it becomes possible to keep the 
band ?lm 8 far aWay from the heating bodies 1 and 2 during 
the dormant period of the thermal processing apparatus. 

According to the above-described embodiment, the sec 
ond shifting mechanism realiZed by the slide guides 21 and 
the guide rails 24 shifts the heating bodies 1 and 2 in a 
direction different from, preferably normal to, the ?lm 
feeding path. 

Needless to say, it is possible to replace the cam mecha 
nism and the air cylinder used in the above-described 
embodiment by any other mechanical or electrical actuators. 

Second Embodiment 

FIG. 5 is a schematic arrangement of a modi?ed thermal 
processing apparatus for a band ?lm in accordance With a 
second embodiment of the present invention. 
The second embodiment shoWn in FIG. 5 differs from the 

?rst embodiment shoWn in FIG. 1 in that the embossing unit 
and the ?lm guide are shiftable together in the back-and 
forth direction to keep the band ?lm aWay from the heating 
unit. 

In the same manner as the ?rst embodiment, the upper and 
loWer heating bodies 1 and 2 are respectively ?xed to the 
upper and loWer frames 11 and 12 via heat-insulation plates 
9 and 10. The upper and loWer frames 11 and 12 are 
supported by the slide guides 17 slidable along the guide rail 
23 extending in the up-and-doWn direction. The guide rail 23 
is directly ?xed to a stationary base frame 19a. Thus, the 
upper and loWer heating bodies 1 and 2 cooperatively cause 
a symmetrical shift movement only in the up-and-doWn 
direction according to predetermined timings and strokes 
de?ned by the cam pro?les formed on the corresponding 
cams 15 and 16 that are linked With the upper and loWer 
frames 11 and 12, respectively. 
The stationary base frame 19a has a vertical surface on 

Which the parallel guide rails 24 extend horiZontally in the 
back-and-forth direction. The air cylinder 22, ?xed to the 
base frame 19a, is connected to the T-shaped transfer frame 
20. The T-shaped transfer frame 20 is mounted on the slide 
guides 21 that are slidably guided by the horiZontal guide 
rails 24 in the back-and-forth direction normal to the ?lm 
feeding path. The T-shaped transfer frame 20 mounts both 
the punch 5 and the die 6 on its front face. 
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The band ?lm 8 comes from a roll of a hooped ?lm 
assembly (not shoWn) and enters intermittently into the 
thermal processing apparatus along a predetermined ?lm 
feeding path de?ned by a heat-resistive metallic ?lm guide 
18‘. The ?lm guide 18‘ has elongated guide grooves 18b‘ 
extending across the space betWeen the punch 5 and die 6. 
A Widened slit 18c, formed betWeen the elongated guide 
grooves 18b‘, alloWs the punch 5 and die 6 to perform the 
embossing operation Without causing any interference 
betWeen the ?lm guide 18‘ and the embossing unit. 
A retainer 26 securely ?xes the elongated ?lm guide 18‘ 

to the transfer frame 20 as Well as to the bodies of the punch 
5 and the die 6. Thus, the ?lm guide 18‘ is shiftable together 
With the embossing unit in the back-and-forth direction. 
Upon interruption or completion of the thermal process 

ing of the band ?lm 8, the air cylinder 22 shifts the transfer 
frame 20 forWard. The embossing unit (i.e., punch 5 and die 
6) and the ?lm guide 18‘ protrude far from the heating unit 
(i.e., heating bodies 1 and 2) so as to keep the above 
described horiZontal distance “C” betWeen the ?lm guide 18‘ 
and each heating body 1 or 2 as shoWn in FIG. 6. 

When the thermal processing of the band ?lm 8 resumes 
or restarts, the air cylinder 22 retracts the transfer frame 20 
rearWard to return the embossing unit and the band ?lm 8 to 
their home positions adjacent to the heating unit. 

With the above-described back-and-forth shift movement 
of the ?lm guide 18 and the embossing unit, it becomes 
possible to keep the band ?lm 8 far aWay from the heating 
bodies 1 and 2 during the dormant period of the thermal 
processing apparatus. 

According to the above-described second embodiment, 
the shifting mechanism realiZed by the slide guides 21 and 
the guide rails 24 shifts the ?lm guide 18 in a direction 
different from, preferably normal to, the ?lm feeding path. 
As a modi?cation of the above-described second 

embodiment, it is possible to ?x the embossing unit (punch 
5 and the die 6) stationarily to the base frame 19a and ?x 
only the ?lm guide 18‘ to the transfer frame 20. In this case, 
only the ?lm guide 18‘ protrudes far from the heating unit 
(i.e., heating bodies 1 and 2) so as to keep the above 
described horiZontal distance “C” betWeen the ?lm guide 18‘ 
and each heating body 1 or 2. 

Third Embodiment 

FIG. 7 is a schematic arrangement of a modi?ed band ?lm 
thermal processing apparatus in accordance With a third 
embodiment of the present invention. 

The third embodiment shoWn in FIG. 7 differs from the 
?rst embodiment shoWn in FIG. 1 in that the heating unit is 
shiftable in parallel to the ?lm feeding path to keep the 
accomplished raised pattern 25 of the band ?lm 8 aWay from 
the heating unit. 

In the same manner as the ?rst embodiment, the upper and 
loWer heating bodies 1 and 2 are respectively ?xed to the 
upper and loWer frames 11 and 12 via heat-insulation plates 
9 and 10. The upper and loWer frames 11 and 12 are 
supported by the slide guides 17 slidable along the guide rail 
23 extending in the up-and-doWn direction. The guide rail 23 
is ?xed on a frontmost face of a cranked transfer frame 20a. 
Astep-doWn face of the transfer frame 20 is supported by the 
slide guides 21 slidable along the parallel guide rails 24 
extending horiZontally in the same direction as the ?lm 
feeding path. 
A stationary base frame 19b has a vertical surface on 

Which the parallel guide rails 24 are ?xed. The air cylinder 
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22 is ?xed on the surface of the base frame 19b and 
connected to the cranked transfer frame 20a. Thus, the upper 
and loWer heating bodies 1 and 2 are shiftable in a direction 
parallel to the ?lm feeding path as Well as the up-and-doWn 
direction. 
More speci?cally, the upper and loWer heating bodies 1 

and 2 cooperatively cause a symmetrical up-and-doWn shift 
movement according to predetermined timings and strokes 
de?ned by the cam pro?les formed on the corresponding 
cams 15 and 16 that are linked With the upper and loWer 
frames 11 and 12, respectively. 
Upon interruption or completion of the thermal process 

ing of the band ?lm 8, the air cylinder 22 shifts the transfer 
frame 20a laterally along the ?lm feeding path. The heating 
unit (i.e., heating bodies 1 and 2) is located far from the 
embossing unit (i.e., punch 5 and die 6) so as to keep a 
predetermined distance “E” betWeen the heating unit and the 
embossing unit as shoWn in FIG. 8. The distance “E”, that 
is larger than the gap “C”, should be determined by consid 
ering the adverse in?uences given from the heating unit. 
When the thermal processing of the band ?lm 8 resumes 

or restarts, the air cylinder 22 returns the transfer frame 20a 
to the home position adjacent to the embossing unit. 
With this lateral shift movement of the heating unit, it 

becomes possible to keep the accomplished raised pattern 25 
of the band ?lm 8 aWay from the heating bodies 1 and 2 
during the dormant period of the thermal processing condi 
tion. Furthermore, the next processed portion of the band 
?lm 8 located immediately before the embossing unit can be 
separated far aWay from the heating unit. 

Fourth Embodiment 

FIG. 9 is a perspective vieW shoWing a schematic arrange 
ment of another modi?ed band ?lm thermal processing 
apparatus in accordance With a fourth embodiment of the 
present invention. 

The fourth embodiment shoWn in FIG. 9 differs from the 
?rst embodiment shoWn in FIG. 1 in that the heating unit is 
Widely shiftable in the up-and-doWn direction to keep the 
heating bodies 1 and 2 far aWay from the band ?lm 8. 

In the same manner as the ?rst embodiment, the upper and 
loWer heating bodies 1 and 2 are respectively ?xed to the 
upper and loWer frames 11 and 12 via heat-insulation plates 
9 and 10. The upper and loWer frames 11 and 12 are 
supported by the slide guides 17 slidable along the guide rail 
23 extending in the up-and-doWn direction. The guide rail 23 
is ?xed directly on a stationary base frame 19c. 
The stationary base frame 19c has a vertical surface on 

Which the guide rail 23 is ?xed. The upper and loWer frames 
11 and 12 are respectively connected to upper and loWer air 
cylinders 22a and 22b provided on the surface of the base 
frame 19c. The upper and loWer heating bodies 1 and 2 are 
shiftable in the up-and-doWn direction. 
More speci?cally, the upper and loWer heating bodies 1 

and 2 cooperatively cause a symmetrical up-and-doWn shift 
movement With predetermined timings and strokes during 
the heating operation in the same manner as the above 
described embodiments. 
Upon interruption or completion of the thermal process 

ing of the band ?lm 8, the upper and loWer air cylinders 22a 
and 22b Widely separate the upper and loWer frames 11 and 
12 in the up-and-doWn direction. A shifting stroke in this 
case is longer than the stroke during the heating operation, 
so that the above-described horiZontal distance “C” is kept 
betWeen the ?lm guide 18 and each heating body 1 or 2 as 
shoWn in FIG. 10. 
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When the thermal processing of the band ?lm 8 resumes 
or restarts, the upper and loWer air cylinders 22a and 22b 
return the upper and loWer heating bodies 1 and 2 to their 
home positions adjacent to the ?lm guide 18. 

With this Wider vertical shift movement of the heating 
bodies 1 and 2, it becomes possible to keep the band ?lm 8 
far aWay from the heating bodies 1 and 2 during the dormant 
period of the thermal processing apparatus. 

This invention may be embodied in several forms Without 
departing from the spirit of essential characteristics thereof. 
The present embodiments as described are therefore 
intended to be only illustrative and not restrictive, since the 
scope of the invention is de?ned by the appended claims 
rather than by the description preceding them. All changes 
that fall Within the metes and bounds of the claims, or 
equivalents of such metes and bounds, are therefore 
intended to be embraced by the claims. 

What is claimed is: 
1. A thermal processing apparatus comprising: 

a heating unit including a pair of heating bodies for 
heating a band ?lm conveyed along a predetermined 
?lm feeding path de?ned by a ?lm guide; 

an embossing unit including a punch and a die for forming 
a predetermined raised pattern on a heated surface of 
said band ?lm; and 

a shifting mechanism for controllably shifting said heat 
ing bodies in opposed ?rst and second directions With 
predetermined strokes during a thermal processing 
operation, said strokes being so short that said band 
?lm may be subjected to an excessive temperature 
increase When held continuously betWeen said heating 
bodies Without being conveyed along said predeter 
mined ?lm feeding path 

Wherein said shifting mechanism shifts said heating bod 
ies in said ?rst and second directions to controllably 
position said heating bodies adjacent to a surface of 
said band ?lm to increase the temperature of said 
surface of the band ?lm to a predetermined value, and 
shifts said heating bodies in a third direction transverse 
to said ?rst and second directions to separate said 
heating bodies from said band ?lm by a distance 
suf?cient to prevent thermal damage When said thermal 
processing is interrupted or stopped. 

2. The thermal processing apparatus of claim 1, Wherein 
said distance is equivalent to 0.8 to 2.0 times a Width of said 
band ?lm. 
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3. A thermal processing apparatus comprising: 
a heating unit including a pair of heating bodies each 

accommodating a heater; 
a ?rst shifting mechanism for shifting said heating bodies 

in opposed ?rst and second directions With predeter 
mined strokes during a thermal processing operation to 
intermittently position said heating bodies adjacent to a 
surface of a band ?lm conveyed along a predetermined 
?lm feeding path de?ned by a ?lm guide, to increase 
the temperature of said surface to a predetermined 
value, said strokes being so short that said band ?lm 
may be subjected to an excessive temperature increase 
When held continuously betWeen said heating bodies 
Without being conveyed along said predetermined ?lm 
feeding path; 

an embossing unit including a punch and a die disposed 
adjacent to said heating bodies for forming a predeter 
mined raised pattern on a heated surface of said band 
?lm; and 

a second shifting mechanism for shifting said heating 
bodies in a third direction transverse to said ?rst and 
second directions, to separate said heating bodies from 
said band ?lm by a distance suf?cient to prevent 
thermal damage. 

4. The thermal processing apparatus in accordance With 
claim 3, Wherein said second shifting mechanism shifts said 
heating bodies in said third direction When the thermal 
processing of said band ?lm is interrupted or stopped. 

5. The thermal processing apparatus in accordance With 
claim 3, Wherein said second shifting mechanism shifts said 
heating bodies in a direction different from said ?lm feeding 
path. 

6. The thermal processing apparatus in accordance With 
claim 5, Wherein the shifting direction of said heating bodies 
by said second shifting mechanism is normal to said ?lm 
feeding path. 

7. The thermal processing apparatus in accordance With 
claim 3, Wherein said second shifting mechanism comprises 
a transfer frame mounting said heating bodies. 

8. The thermal processing apparatus in accordance With 
claim 7, Wherein said second shifting mechanism includes 
an air cylinder shifting said transfer frame. 

9. The thermal processing apparatus in accordance With 
claim 3, Wherein said ?rst shifting mechanism comprises a 
cam and a cam folloWer. 

10. The thermal processing apparatus of claim 3, Wherein 
said distance is equivalent to 0.8 to 2.0 times a Width of said 
band ?lm. 


